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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Nonaqueous electrolyte for cells characterized by adding the organic silicon compound which has said 
water and halogen acid, and Si-N association which removes these in response to the nonaqueous electrolyte 
containing the supporting electrolyte which reacts with water and may produce halogen acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte for cells which took the cure of 
originating in a small amount of moisture which may intervene unescapable about the nonaqueous electrolyte for 
cells in the lithium secondary battery using the nonaqueous electrolyte which used the fixed halogenated compound 
etc. as the supporting electrolyte in more detail etc., and halogen acid being generated. 
[0002] 

[Description of the Prior Art] A lithium or its compound is used for an electrode active material, and the 
nonaqueous electrolyte cell using the organic solvent which contains a supporting electrolyte as the electrolytic 
solution from that attracts attention in the usefulness as the rechargeable battery turned to the primary cell as for 
example, a small power source for electronic parts, and the dc-batteries of an electric vehicle, or a lithium ion 
battery. 

[0003] in these nonaqueous electrolyte cells, it is a halogenated compound at the above-mentioned supporting 
electrolyte' LiPF6 etc. — although used well, if some moisture is mixing unescapable into the electrolytic solution 
which must be non-water or the moisture produced by adsorption from other cell ingredients exists, a reaction as 
shown in the next "** 1" will occur, and the halogen acid like hydrogen fluoride HF will be generated. 
[0004] 

{Formula 1] 
,iPF«+H.O — 2HF + L i F + POFa 

[0005] Hydrogen fluoride has the problem referred to as degrading a cell component and degrading the cell engine 
performance further. Furthermore, it is known that the reaction of the above 11 ** 1" will be promoted by the 
pyrosphere. For this reason, for example, it especially sets to the rechargeable battery for dc-batteries of the electric 
vehicle with which stable actuation in the temperature region of -30-degreeC-60-degreeC is demanded, and a 
problem is a remarkable next door and LiPF6. It is supposed that the nonaqueous electrolyte cell used as a 
supporting electrolyte is difficult to apply. 

[0006] And in order to solve this problem, the following proposals are made conventionally, for example, it sets to 
invention of the nonaqueous electrolyte rechargeable battery indicated by JP,4-284372,A — LiPF6 the nonaqueous 
electrolyte used as a supporting electrolyte — receiving — aluminum 203 MgO and BaO from — by adding the 
oxide chosen, these oxides adsorb the hydrogen fluoride produced in the electrolytic solution, and it is supposed 
that it will remove out of the system of reaction. 

[0007] Moreover, it is LiPF6 if it sets to invention of the nonaqueous electrolyte cell indicated by JP,7-122297,A. It 
is supposed by adding an acid anhydride (for example, acetic anhydride) that these acid anhydrides catch the water 
in the electro lytic solution beforehand, and will control the reaction of the above "** 1" to the nonaqueous 
electrolyte used as a supporting electrolyte. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, about invention given in said JP,4-284372,A, according to 
this artificers supplementary examination, since removal of hydrogen fluoride advances very slowly depending on 
the oxide of the addition which can be actually permitted as a cell, it does not fulfill the generating rate of hydrogen 
fluoride. Therefore, there is a problem said for not coming to prevent degradation of the cell by hydrogen fluoride 
etc. effectively. 

[0009] On the other hand, although the dehydration effectiveness by the acid anhydride is high about invention 
given in said JP,7- 122297, A consequently, the acid resulting from an acid anhydride will be generated and, so to 
speak, it is only what permutes halogen acid by other acids. And as opposed to halogen acid, although an acetic 
acid etc. is weak acid relatively, there is no change in bringing about degradation of the electrolytic solution and a 
cell can ingredient too, and it has not become essential solution to it. 

[0010] So, in this invention, in the nonaqueous electrolyte containing the supporting electrolyte which reacts with 
water and may produce halogen acid for cells, or the nonaqueous electrolyte cell using this, the evil by halogen acid 
is prevented effectively and let it be the technical technical problem which should be solved not to produce a 
secondary problem like the above-mentioned conventional technique moreover, either. 
[0011] 

[Focus] When this artificer is examining the dehydrating agent from which the moisture leading to [ of halogen 
acid ] generating is removed, he has not only dehydration but the function of a dehalogenation acid, and came to 
discover the fixed organic silicon compound group centering on the ORGANO silazane compound effective in 
solution of the above-mentioned technical problem. 
[0012] 

[Means for Solving the Problem] 

[0013] (Configuration of the 1st invention) The configuration of the 1st invention (invention according to claim 1) 
of this application for solving the above-mentioned technical problem is nonaqueous electrolyte for cells which 
added the organic silicon compound which has Si-N association which removes these in response to the 
nonaqueous electrolyte containing the supporting electrolyte which reacts with water and may produce halogen acid 
with said water and halogen acid. 

[0014] (Configuration of the 2nd invention) The configuration of the 2nd invention (it has not indicated to a claim) 
of this application is a nonaqueous electrolyte cell using the nonaqueous electrolyte for cells built over the 1st 
invention as an active material of either forward/negative electrode at least, including a lithium or its compound. 
[0015] 

[Function and Effect of the Invention] In the 1st invention, even if some moisture is mixing into nonaqueous 
electrolyte, or this moisture reacted with the supporting electrolyte and halogen acid has separated, when these 
moisture and halogen acid react with the aforementioned organic silicon compound, it is removed. In addition, this 
operation and effectiveness are the same also in the 2nd invention. 

[0016] Since the reaction with this organic silicon compound, water, or halogen acid occurs very promptly, there is 
no fault by lack of a reaction rate like invention of a publication in JP,4-284372,A, and it does not have the fault 
referred to as producing other harmful matter secondarily like invention of a publication in JP,7- 122297, A in this 
invention, either. 

[0017] In spite of using the supporting electrolyte which reacts with water and may produce halogen acid from the 
above thing in the nonaqueous electrolyte for cells concerning this invention, even if water mixes in nonaqueous 
electrolyte, degradation of a cell component and degradation of the cell engine performance are prevented. 
[0018] ' 

[Embodiment of the Invention] Next, the gestalt of implementation of the 1st invention and the 2nd invention is 
explained. 

[0019] [Object of 1. this invention] All the nonaqueous electrolyte cells using the nonaqueous electrolyte for cells 
and this containing the supporting electrolyte which reacts with water and may produce halogen acid in principle 
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can be set as the object of this invention. Now, the so-called "lithium cell" with which a lithium or its compound is 
used for a nonaqueous electrolyte cell at least as an electrode active material of either forward/negative electrode 
occupies most. 

[0020] While using occlusion and the carbon material which can be emitted for the lithium battery (rechargeable 
battery) and negative electrode which use activated carbon, 2 titanium sulfides, or molybdenum disulfide for a 
positive electrode while a lithium or its alloy is included in the lithium dry cell (primary cell) and negative electrode 
which use a manganese dioxide, zinc fluoride, oxidization copper, or a thionyl chloride for a positive electrode as 2 
of such a lithium cell that is the object of this invention, and an example of 3 while using a lithium for a negative 
electrode for a lithium ion, the lithium ion battery which uses a lithium transition-metals compound for a positive 
electrode can mentioned. 

[0021] In addition, even if it is not the above lithium cells, as long as the technical problem of said this invention 
may arise, they are the nonaqueous electrolyte for object slack cells of this invention, and a nonaqueous electrolyte 
cell. 

[0022] [2. supporting electrolyte] A supporting electrolyte means the matter added in order to say that the 
conductivity of the electrolytic solution is raised and charge and discharge of a cell are performed efficiently in the 
nonaqueous electrolyte for cells, supporting electrolyte known well LiPF6 LiBF4 although it is, in this invention, it 
limits to these — not having — others — for example, - The general supporting electrolyte which reacts slightly with 
water and may produce halogen acid like hydrogen fluoride like LiAsF6 is contained. 

[0023] [Organic solvent in the nonaqueous electrolyte for 3. cells] As long as there is no mismatching special [ with 
a supporting electrolyte ], there is no limitation in the class of organic solvent. Ethylene carbonate (EC), propylene 
carbonate (PC), diethyl carbonate (DEC), dimethyl carbonate, dimethoxyethane, gamma-butyrolactone, etc. and 
two or more sorts of these mixed solvents can be used as the example of 2 and 3. 

[0024] [Organic silicon compound which has 4.Si-N association] The organic silicon compound which has Si-N 
association of this invention is rich in reactivity with water or halogen acid, and when the Si-N association cleaves, 
it has the capacity which disassembles water and halogen acid. And the decomposition product after a reaction is 
harmless to the cell engine performance. Moreover, since it is an organic compound, it has the compatibility over 
nonaqueous electrolyte. In addition, the above-mentioned "organic silicon compound which has Si-N association" 
is a concept which also includes the organic silicon compound which has Si-N association in the form which it 
makes natural that what has an unit or two or more Si-N association is included in a molecule, in addition is called 
into a molecule for example, Si-N-Si association. 

[0025] The typical things of an organic silicon compound which have Si-N association are the ORGANO silazane 
compound and an ORGANO disilazane compound. Not only these but in short, it is an organic compound, and as 
long as it has Si-N association, it is available, without asking how of the molecular structure. These compounds 
may use together two or more kinds of things, using the thing of a single class. 

[0026] When 2 of the ORGANO silazane compound and the example of 3 are given, there are a trimethyl silane, an 
N.O-screw (trimethylsilyl) acetamide, etc. which have one Si-N association in a molecule (N and N-diethylamino), 
N [ which has two or more Si-N association in a molecule ], and N'-screw (trimethylsilyl)- 1 ,4-butanediamine, etc. 
among them. As instantiation, the reaction formula of a trimethyl (N and N-diethylamino) silane and water is 
shown in "** 2", and the reaction formula of a trimethyl (N and N-diethylamino) silane and halogen acid HX is 
shown in "** 3." 
[0027] 
[Formula 2] 

H*C~CHi CHs HsC^CHs CHs 

\ i \ i 

N-Si-CH 3 +H*0 -» NH + H0-Si-CH 3 

/ l /I 
H 8 C-CHi CH 8 HaC-CHz CH 8 
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[0028] 
[Formula 3] 

H&C~CHe CHb 

X I 

N-Si-CH* +HX 
/ I 
HjC-CHg CH3 



HaC~CH2 



NH + 



CHa 

X-Si-CHa 

I 

CHa 



[0029] Moreover, 1, 1, 1, 3, 3, and 3-hexamethyldisilazane and 1, 1, 3, 3, 5, and 5 -hexa methyl SHIKUROTORI 
silazane are mentioned as an example of the ORGANO silazane compound called an ORGANO disilazane 
compoimd, the ORGANO TORISHERAZAN compound, etc. of other types. As instantiation, the reaction formula 
of 1, 1, 1, 3, 3, and 3-hexamethyldisilazane and water is shown in "** 4", and the reaction formula of 1, 1, 1, 3, 3, 
and 3-hexamethyldisilazane and halogen acid HX is shown in "** 5." 
[0030] 
[Formula 4] 



CHa CHs 
I I 

H,C-Si -NH-Si-CH, +2H 8 0 
I I 
CH3 CHs 



[0031] 
[Formula 5] 

CHs 
i 



CHa 
f 



H,C-Si -NH-Si-CHa +2HX 
I I 

CHa CHa 



CH 3 
I 

H 8 C-Si-0H 
I 

CHs 



CHa 

I 

HaC-Si-X 
I 

CHa 



+ NH S 



+ NHa 



[0032] About the addition to the nonaqueous electrolyte of an organic silicon compound which has Si-N 
association, since it says that the moisture contents in nonaqueous electrolyte are usually more than about 1 
millimol / liter, it is desirable to add more than 1 millimol / liter corresponding to this. There is no limitation of the 
upper limit of an addition from the field of the operation and effectiveness of this invention. However, since it says 
that the conductivity of nonaqueous electrolyte is lowered, the addition which exceeds 1. in 0.5 mols /is not 
desirable. 

[0033] There is no limitation in the approach of adding the organic silicon compound of above this inventions, for 
example, it may add to nonaqueous electrolyte before cell attachment, or you may add directly in a cell container 
before the can sealing after cell attachment. Special limitation will be in the distributed condition of the organic 
silicon compound added to nonaqueous electrolyte. 

[0034] [the positive electrode of 5. nonaqueous electrolyte cell] — the configuration of a positive electrode is [ that 
there is no limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of 
this invention, since it is not the principal part of the configuration of this invention — it is ~ it is — the 
configuration of arbitration is employable. 

[0035] the case where for example, a nonaqueous electrolyte cell is a lithium ion battery — as the active material of 
a positive electrode - LiCo02, LiNi02, and LiMn 204 etc., at least, the mixture which made a kind, and an electric 
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conduction assistant and a binder the shape of a paste with the partially aromatic solvent can be applied to both 
sides of the aluminium foil which is a positive-electrode charge collector, and the technique referred to as pressing 
with a roll press machine can also be used after desiccation. 

[0036] [the negative electrode of 6. nonaqueous electrolyte cell] - the configuration of a negative electrode is [ that 
there is no limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of 
this invention, since it is not the principal part of the configuration of this invention — it is - it is ~ the 
configuration of arbitration is employable. 

[0037] For example, when a nonaqueous electrolyte cell is a lithium ion battery, the carbon material of arbitration, 
such as occlusion, easily graphitized carbon which can be emitted, difficulty graphitized carbon, and a 
graphitization ingredient, can be reversibly used for a lithium ion. And at least, the mixture of these negative- 
electrode active materials which made a kind and the binder the shape of a paste with the partially aromatic solvent 
can be applied to both sides of the copper foil which is a negative-electrode charge collector, and the technique 
referred to as pressing with a roll press machine can also be used after desiccation. 

[0038] Each configuration of a positive electrode in case the above-mentioned nonaqueous electrolyte cell is a 
lithium ion battery, and a negative electrode can also transpose the either to a metal lithium. 

[0039] [the configuration of 7. nonaqueous electrolyte cell] - the overall configuration of a cell is [ that there is no 
limitation in any way ] well-known unless it is contradictory to the principal part of the configuration of this 
invention, since it is not the principal part of the configuration of this invention - it is - it is - the configuration of 
arbitration is employable. 

[0040] For example, about a cell configuration, it can be made cylindrical, a square shape, etc. When making it a 
cylindrical cell, a positive electrode and a negative electrode can be made to be able to counter through a separator, 
and winding and the general approach referred to as putting this into a cell can and pouring in the electrolytic 
solution can also be adopted in the shape of a cylinder. 
[0041] 

[Example] Next, the example of the 1st invention and the 2nd invention is explained. 

[0042] [an example 1] -- Mitsubishi Chemical electrolytic-solution (LiPF6 / EC+DEC of 1 mol/L (1:1)) 50mL - 
receiving - 500 ppm ion-exchange distilled water and 1, 1, 3, 3 and 5 of the 1.4 time mol, and 5-hexa methyl 
SHIKUROTORI silazane (Chisso make.) the following and "HMTS" - saying - in addition, it sealed into the 
sample bottle. Acidity in the sample electrolytic solution after leaving the sample for seven days under a room 
temperature 0.1 mol/L The quantum was carried out by neutralization analysis in the NaOH water solution (product 
made from the Wako Pure Chem industry). 

[0043] On the other hand, although 500 ppm ion-exchange distilled water was added to the above-mentioned 
electrolytic solution for the comparison, HMTS performed the quantum similarly about the example which was not 
added. 

[0044] Consequently, although the fluoric acid of 2 double mol of the added water was detected in the example 
which did not add HMTS, fluoric acid was not detected in the example which added HMTS. 
[0045] [Example 2] It replaces with HMTS in an example 1, and is 1, 1, 1, 3, 3, and 3-hexamethyldisilazane 
(Chisso make.), the following and "HMDS" - saying - it carried out on the same conditions as an example 1 
except [ all ] the point which carried out equimolecular amount addition with HMTS. 

[0046] Consequently, although the fluoric acid of 2 double mol of the added water was detected in the example 
which did not add HMDS, fluoric acid was not detected in the example which added HMDS. 
[0047] [Example 3] The LiMn2 04 18.5 (product made from Honjo Chemical industry) weight section, and 
acetylene black (Tokai Carbon make) The 1.5 weight sections and polyvinylidene fluoride powder (product made 
from KUREHA chemistry) The slurry was obtained by mixing enough 8 weight sections and the N-methyl 
pyrrolidone (product made from Wako Pure Chem industry) 72 weight section. 

[0048] An applicator is used for this slurry and it is 20 micrometers in thickness. It applies on aluminum foil 
(positive-electrode charge collector), a desiccation press is carried out, and it is to both sides. LiMn 204 Applied 
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thickness 160 micrometers The positive-electrode ingredient was obtained. 

[0049] On the other hand, it is a graphite (Osaka Gas MCMB). It is N-methyl pyrrolidone about the polyvinylidene 
fluoride powder 10 weight section to the 100 weight sections. Solution which dissolved in the 100 weight sections 
The slurry was obtained by mixing the 100 weight sections enough. An applicator is used for this slurry and it is 10 
micrometers in thickness. Thickness which applied on copper foil (negative-electrode charge collector), carried out 
the desiccation press, and applied the carbon material to both sides 100 micrometers The negative-electrode 
ingredient was obtained. 

[0050] And what pierced to the negative electrode what pierced to the positive electrode what pierced the above- 
mentioned positive-electrode ingredient to discoid with a diameter of 15mm, and pierced the above-mentioned 
negative-electrode ingredient to discoid with a diameter of 17mm, and pierced the polyethylene separator (Tonen 
Chemical make) to discoid with a diameter of 19.5mm further was used for the separator, and the coin mold cell 
which the positive electrode and the negative electrode were made to counter through a separator was created. 
[0051] the above-mentioned cell - as the electrolytic solution — Mitsubishi Chemical 1 mol/L LiPF6 / EC+DEC 
(1:1) - 500 ppm of ion-exchange distilled water - the - What added HMTS (Chisso make) of a mol 1 .4 times, and 
was heated by 60-degreeC for 96 hours was poured in. And can sealing was carried out and it considered as the 
prototype cell of this example. 

[0052] Apart from this, the same prototype cell for a comparison as the above was also constituted except the point 
of not adding HMTS. 

[0053] It is 1 mA/cm2 about this above-mentioned example and the prototype cell for a comparison. Cell voltage 
by constant current It charges until it is set to 4.2V, and also charge is continued by the constant voltage of 4.2V 
(the sum total of the charging time is 6 hours), and it continues. 0.5 mA/cm2 Cell voltage by constant current The 
cycle deterioration test was performed by repeating this by making into 1 cycle ** and the discharge process 
referred to as discharging until it is set to 3.0V. 

[0054] The result is as being shown in drawing 1 , and it turns out that the cycle property of a cell has been 
remarkably improved by addition of HMTS. 

[0055] [Example 4] It replaced with HMTS in an example 3, and except [ all ] the point which carried out 
equimolecular amount addition of the HMDS (Chisso make) with HMTS, the cell was made as an experiment on 
the same conditions as an example 3, and the cycle deterioration test was performed. 

[0056] The result is as being shown in drawing 2 , and it turns out that the cycle property of a cell has been 
remarkably improved by addition of HMDS. 

[0057] [Example 5] It replaces with HMTS in an example 3, and they are N and O-screw (trimethylsilyl) acetamide 
(Chisso make.), the following and "BSA" — saying — except [ all ] the point which carried out equimolecular 
amount addition with HMTS, the cell was made as an experiment on the same conditions as an example 3, and the 
cycle deterioration test was performed. 

[0058] The result is as being shown in drawing 3 , and it turns out that the cycle property of a cell has been 
remarkably improved by addition of BSA. 

[0059] [Example 6] It replaces with HMTS in an example 3, and is a trimethyl (N and N-diethylamino) silane 
(Chisso make.), the following and "DEATMS" — saying — except [ all ] the point which carried out equimolecular 
amount addition with HMTS, the cell was made as an experiment on the same conditions as an example 3, and the 
cycle deterioration test was performed. 

[0060] The result is as being shown in drawing 4 , and it turns out that the cycle property of a cell has been 
remarkably improved by addition of DEATMS. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Drawing 2] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Drawing 3] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 

[Drawing 4] It is drawing showing ** and the discharge cycle property of the example of this invention, and the 
example of a comparison. 
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